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= (57) Abstract: Metal complexes characterized by 

having a metal complex structure permitting lumi- 
nescence from the triplet excited state and a mono- 
valent group represented by the general formula (1) 
or (2); and luminescent devices made by using the 
same. The metal complexes are superior to lumi- 
nescent materials of the prior art in luminous effi- 
ciency and can form luminescent layers by coating. 
(1) [wherein A is arylene or the like; R l and R 2 are 
each independently halogeno or the like; R 3 is alkyl 
or the like; a is an integer of 0 to 3; and b is an inte- 
ger of 0 to 4] (2) [wherein D is arylene or the like; 
R 4 and R 5 are each independently halogeno or the 
like; and c and d are each an integer of 0 to 4.] 
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»T&3o ) 
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7;p3*->afc t;v*;i^*£, t^Mt^ts/** t^mm^u;^ tu- 
;v3S, ru-;w**^ 7'J-ws> ru-zwrs/** ru-^u* 

S> 7U-^7^M, 7U-^7Jl/WtS, T 

*fc«±i2^: (i) %>b<tt5S (2) T?»an**s^ 

fcl^cDR" «±I3^ (1) *>b<J« (2) T?*3n*T?fc*. R" WSVifc 
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5 




5 
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±ta (3) iz-e^-znzmmz, mzfc Tia^ (i 7) -e^snsUHfc 
<hTlB^; (i 8) %.fcu (i 9) -e^$n^*;wt % /— frffimfciioB&fcfete 

(JldT, M 1 , Ar 1 , L 2 > K m&«IB£|WlCo X 1 ttAD^r>Hf, X 

x 2 — A ^g0 as) 

R 3 

15 > s st ym^rM\f^)vm^'To ) 



10 




(19) 



(diLT, D, Ar 3 ^ R 4 > R 5 > d> e, X 2 tefilW2£|WIC. ) 
20 7j^tl<5<, 
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-CH 2 SMe 2 X 
-CH 2 SPh 2 X 

-CH 2 PPh 3 X (XliADy>'ll?^1"i. : 
-CH 2 P (=0) (OR ') 2 

(r* &y;i/*;i/*, TU-;w3£*fe»TU-;vT;wn&**-r. ) 

jlMt&m-rzfc&Moyv i t t i gRjfc* E~;i/S£WT3te^£An^r> 

->7 ;S5f t-S^tltCDKn Q e v e n a g e 1 TjvH/^l/aS&W'S'* 
^^©McMu r r y M^S{-^^^^:^^^* W!, ^• $n;g>, ' 

ittM^fcGr i gn a r d*77 p U>^»J^n§, 
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"zt)V3f~y9 U7^->a>X (Organic Reactions)", 
K14«, 27 0-4901, ^a^'J- T>F *>X(John W 
iley&Sons, Inc.), 1 9 6 5^ SC-feS/XC 
Organic Syntheses)", a^f-f^Bt (Col 1 e c 
tive Volume VI), 407-41 11, ?3>^fU- 7>F 
t>X (John Wiley&Sons, Inc.), 1 9 8 8¥» ;V 
l/t'^L- (Chem. Rev. ) , ^9 5i, 2 4 5 71 ( 1 9 9 5¥) , 3>lr 

*9V*J& ^r^Xh'J- (J- Organomet. 
Chem. ),i5 7 6t, 1471 <1 9 9 9¥) . V*-** ^ 
p^^Xfr /r^xhU— (J. Prakt, Chem. ) , 13 3 6t, 24 
71 (1 9 9 4¥) , 7^Dma7" «X hU~ p^l^o.^- 
^>#5?#Z* (Ma k r omo 1 . Ch ^:o.i. , Ma c r omo 1 . S ymp. 
) , mi 2#, 2 2 91 (1 9 8 7^-f3id^m<O^O^m^~m^tii1fi 

inaa (l 8) sfcia d 9) £ n& # ;w\V-;vif £ om^Rfoiz £ 
^#:<h±iB^ (i 8) *fctt (i 9) a:T?«*n**;wt^/-;w««#i:©*^ 

X 1 — Ar 1 — H (20) 
(£d^ Ar 1 , X 1 «±iB£I^Co ) 

±B* (2 0) *6©IWWb©^t*i:bTWU «*tf-f U 5>tfA*K*©» 
Inorg. Chem. 1991, 30, 1685, Inorg. Chem. 2001, 40, 1704fc2tefi«© 
pfrfe&SWjRSfL S£«fle©»^ Chem. Mater. 1999, //, 3709& 

:x— ntf^Alg'ffc©®'^ J. Polymer Science: Part A, 2000, 38, 3405 
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fc£fc:SB*fc0:#J£a^ ;|,^~#A»#<0«£\ Polymer Bulletin, 1999, 43, 
135, J. Mater. Chem. , 1999, 9, 2103, te£\Z&m<D%&1WttZ*lZo 

o fib, suzuk i*y^U>^RJiS©«fc , 5fe*t©2ffi^T?©K^©»^^ 

s«fi*^»fciR3£*nft^36«, a*, - 1 o o~3 5 olefin?* tK 

0#~3 OBSIBHSfltrfc*. 
25 ±fB3rSsfclRJfe3nfcH. 
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Cul, 

1,10-phenanthroline, 

KOH, 

Toluene 




Br 



Br 



1) Mg, THF 

2) NiC12(dppp), 




IN 



^tibtC (8) , o) x^znzmyMvmztf&tfznzo 



L 3 fciU TfBiS (12) (13) T^^tl^lB^^fo L 4 

, MMCT, K**^ IfHfSfc«If©lo^±TM 2 i^ 




(8) 
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f o~3(DM^^fo l 5 \t. ^mm^. m^JM^, 

SL 4 te, ^tSot%, H&oWTfcck^o £fc> e + f«l~5©^ 

X$>Z>o 



Ar 4 ^rnm^. mmmf; &kmm^ mnm^r^m 
m^v> i ^>u±xm 2 ^sss-n-u oi@©A t^-r^ffi^^^ o» 



O**, Ar 5 lt S**^ a^^SfcfcJMR^© 1 

l~3©Wfc*»f. D, R 4 , R 5 . cfcitfdtt, *n«i±B (2) a 




(12) 




(13) 
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« >). 




fc, tt*K?* **It^ gt^M^*fc^M^(Dl^W±TM 2 £ 

imsfitt^D, fr^i-Dvm&mz&K). mmr*i'?<ow&i>*&± 

„ Sfc, g + httl~4©««. ) 



M 2 , L 3 > L 4 , e&cfctf fte-tfB (8) ^©fc©^^^§. A 



L 



(10) 




WO 03/084973 



47 



PCT/JP03/03494 



-L 9 

J 2 (U) 

MT » , 

(5£4>> M 2 , L 3 > L 4 , e:fc«fctf f fcLhiB (8) ^©feO^U. L 9 

mmm^, mbwk^ «»sfci«f©i^Pi±tM 2 

o ) 

^5;AWn. ?D^^If> 1^U9Af^ a-DH^AH? 
^UWSf, o.-ntf^7AM^ tfFU-tfAHC^ r;Vk^AE?, 5?* 

saw?, mnm?*tcumm*<Di-?&,±-?M* 
& ru-;v75/^ tu-;vt;wvs> tu-;vt;u3^^», tu-;v 
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if.mm<D-m^^m^ ±ttt (8) ~ do) 

fcOl^fH^bT, 0. 0 1-5 0^%^^, ^b<liO. 1-1 
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7'J-M^y«, rU-^**, 7'J-Jl/75/S, T 

r;v*;vrs/^ sustain t^*^s^». ->x/^ * 
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tv'AHf, ^D^^AI^ t^U^AHC^ ^-Dt^AM^ #FU~ 
jgr^ a-DK^AS^ #KUx^AIB\ ^l/tf^AJS^ yX^/ny'i'A 

ifr&v^o z\z\x, ^^m^m^t^v^-^m^mzB-DXim^E 
fr^ytfcx&zx, Jtn^nv&mmtemmte. m^zmc&m*^vx^x*> 
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5 #$gw©«^»ft#teTiB5£ (14) -e^$ns^5gb#^^tydi: 

-Ar4cR 2 °=CR 2 4 n (14 ) 

T;i/^n;vs, s/T/**fctt-tB« (i) *>b<i« (2) 

T7**n*afc**-*\ o Ar 6 ±<D**S. R 2 0 SfcteR 2 1 ©?-&> 
ifel-^W:±«5S (1) .Sfctt (2) ^^n^SS^t. n«OtfcttlT$» 
15 §o ) 

20 *»W©»4m8ft#tt, Tf3:£ (2 1) 

-Ar 7 fN-Ar 8 ^- 

R 36 1 (2 1) 

(5£4«, Ar 7 43£^Ar 8 \%tn^n$L\L t7'J-l/>S^fc^2tt ©«3tSt 

25 g-e&3o £fcR 3 6 ta, tu-;v», i ±bb* ( 

i) T^snsa, -LBBjS (2) t^snss, Tie (22) ^nss, * 

fcttTB (2 3) T^^n^>«S^To H*l~4©SE»rCfca. ) 
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(2 2) 

^, 7;v*;Hk 7'J-;h> i *fc»Ti3S: (23) 

5 *l*»*S*T. Z 1 tt, -CR 3 8 =CR 3 9 -*&tt-C = C-*»-. R 

iMauktea; (1) T^ns3i> -tS35£ (2) T^nsaisfctt^y* 

-Ar l0 -(-N-Ar 11 -)— R 41 
10 R 40 V (2 3) 

*atarc*s. r 4 0 tu-;vs> ±«a (i) "p*^. 

53k ±iB5£ (2) -e^$n***fctti«©*****^* R 4 - v-'J^ 

15 ) 

Ar 7 JiSAr 1 1 fc&ttSTU— V>&> 2fficD^S^StUT^ ± 
I3A r 1 \zm^<Dh<Dtm$i~e&Z>o 
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spa* 3 *z>u±&zWi&* > 7 : > h 'J v-fe^^n^o 
6) siT^^naHiifioEtt^***^**" 



7*3 TJ^mi, 7^75/4, 7^'Jil4 7U- 

7U-;p**5/*, 7U-;h^«> ru^rs/s, ru-;^>u;v 
& 7U-;i,7M;H> 7U-^a*^ 7U-*7;vt^*** T 

g-;V7;^;V75/3S, 7'J-^7;^>' , J^> 7'>;«, 7^;V**'> 

-f^/s, 75 7U-;V7J^^M, 7U-*7;v^n;vs> ~>7 



R' 



23 




(15) 
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R 30 R 31 



(16) 



R 

5 , tu^t^/S, 7U-;i->u;H, ru-jur***** 7U-jv7;v3 
3->s, tu-;vt;^;v^s, 7U-;v7^75;s, yv-)vyn>* 

y^;v^^ 7am yu-;Kr;i^ 

io iiilice^t^s. ) 

15 #£±f35£ (1) (2) tS^^^^^^t^^^ 

t^s^^iir^^^ i2&^K±t33; (i) (2) T5*£n<5*uwN' 

20 » (2) T^^n^^^V/HH^t^^^-^l^i^^oTfe 

(1) Sfctt (2) ti^^Jwt^n^t^/^-^^s^ 

Jl^fcteM^ TtE:£ (2 4) 43J:^ (2 5) T^£n*2®^±© 
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xa—Are-fcR^CR^X 4 (2 4) 

(5£^ Ar 6 . R 20 % R 21 &&Ztnl& J £n j etl±XB& (14) *<Dh<Dh 

5 rc. x 3 > x 4 te^n^n&iL \z/\ d >m^ 

Sto ) 

ffx 5 VAr 12 A— M 2 -M 
l0 \\ 'k /l V 'm (2 5) 

(5£4>, M 2 > L 4 te±fB:£ (8) *<D*><DtmVo Ar l, ttSBl^ »*® 

fc^Ap^i/S, ^xsfc^pwi* k^^p** ^y/Nay 

20 w^^fe.n§. 

aSO^tttUTtt, *#ttfctt±»a (17) t, (18) (1 

25 ^#£§s5tT£££anf^£. z.<om&> ^mfsm&mm^^Mxn^^ 
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M 

(i). 




M 



M i 
(L)o (L) o 



fMO^tLTH tt»bfc±iK (2 0) Tf*sn5fls^6© 

i*co^T«i«bfco'6fcm^'r*!ii]W*bv^*fcM^«, stow* 
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jB&KttfcflteH^LED, mmtmytmt(Dm\z, lE^mmm^mmcm^i^ 

^ttWfcKk KTOa) ~d) ©#Bft3&^**ti*. 

a) HMf/383fc»/IWi 
10 b) |»^jEllJl«M/«%Ji/BMi 

c) Wft/^Ji/m^SUi/M 

d) mm/ttimmm/mytm/m^m&m/mm 

(tin?, /fe&mfimmvTmmznx^&zt&^'ro skmc* ) 

*5Mifc*V>T, m^rSA® (tfaAl, SEJL&AJl) *«W-fci»^ 
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LT*«f& AB *WtrtTtmfr=?- LED ifimvf £ *l* . 

e) »a/««raAJi/»3tJi/ia« 

f) mm/z&tm/nffi&xm/vm 

g) »S/««faAS/»^B/*«faAJB/l9Effi 

i ) mm/iEummm/^m/mm^xm/nm 

k) »ffi/««faA»/^»/«fflf»SIJB/B6«i 

i ) mm/m^m/n^mmm/mm^xm/nm 

m) |^@/«^AJl/ / ^B/'« : ?^^IB/'*^^* / ^® 
n) ^@/mWaAB/IE?LiPSl^Ji/^iB/'«^SI^/l^«S 



® ffi * >ft #5=- > -> * * % » ■* fcWHMW t © W 

fd:fr&^T5#***^irBfc£a*^£*i£« 

zfSKteU 10- s S/cm^±10 3 S/cm£(ra5i:W$b<> 3B3tePi 
*M©U-^«**/h*<'r*fc*^ 1 0- 5 S/cra£(±l 0 ! S/cm& 
T*««fc0fiF*U<, 1 0- 5 S/cm^±l 0 1 S/craKW^**^^ 
ilStt^mttffi^©*^^* 10" s S/c mK-t 1 0 3 S / c m 
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#^>©M£bTfcfc, V<?VM*>* ^-hUC7A>f*>, *U^A-f*>, 

««f&AJB©I&J*fcl/rWu ^iilnm-lOOnm^D, 2 nm~ 
5 0 nm^W^bVi. 

e,tl^o flUff 2 nmKT-©^a*«KJ-fc»5HFL ED £ UTH R*S£II8 
ITSDI2 nraW^i^fcH^LED, Wfcii*t;TW2nm 

JMfctfHCte, £TF©q) ~ab) ©«3ft*^f&nS. 

q) »ffi/JKJ¥2nm^T©*f^S/^a/BEfll 

r ) mm/mtm/im 2 n maT©«l*/B* 

s ) mm/mm 2 nmKTCUIl/M/l)? 2 nm«T©*fi«*/IWi 

t) mm/mm 2 nmur <Dmmm/iEKmmm/mftm/mm 

u) M/IE?LmmB/^li/ / mff2nm^T©^ll/l^@ 

v) mm/mm 2 nm&rf<Dimm/JEftffimm/&ytm/mm 2 nmOT©#fe 
mm/mm 

w) ^i/IUS2 nmPiT0l6il/ffl/«^i/^ 
x) I#@/^S/«^i!^il/ / ^ff2nmOT©^li/l^li 
y ) mm/mm 2 nmKT©«M/WW/« : HI3W/«W 2 nmKT©» 
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a b) mm/nM2nm^y<Dmmm/iE^mmm/^itm/m l ^mnm/m» 

io , n-n-bfe D-;wn-h*fe, cMTWX— y^n-hjsfe, 
15 id ^^Utt2nm~5.0 OnmT&D, S6lCff*b<^5 nm-2 0 0 

20 mm^nx^x^^o 

JWfrWfcWu M^*#iiBS5 7- 5 1 7 8 1*159-19439 3-^ 
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b<te^©lsfS#:, SfctttfU (2, 5-5PX~l/>tf~l/>) *>L<J«©1» 

JW*«IC«, KlE?Lmm#^i:bT> #^B§6 3-7 0 2 5 7#&fSU R 
63-175860 ^HB 5 ? 2-135359 IWI2-13536 
1#&*U H2-2 0 9 9 8 8f^«, N3-3 7 9 9 2§m H3-15 2 

ens©*-*?* 5E?iJ&^fcffi^sEa*3i*r«-fcbT, mw—Mfr 

;!,%> i, <j^cDif#, 2j?U 2/5 >*> b < fcfr*©it3«fc. vfflMHfe b < tea;:- 
b < fcfr€-©SN*#. £fcte#U (2, 5 -^xzH/>tfni/» fcb< 

tt*©«»w©K^iEa»a«»jW* b < , $ ic«p * b < u 
#;wv/-*fcb<tt*©si#4fc» ^u^^Ktt*©^ ««s*>b< 

^ U 5/ 7 > L < tt^© if #: i: tT«, £*5 • Ufa- (Chem 
. Rev. )i89t, 1 3 5 91 (1 9 8 9¥) > ^BMWFGB 2 3 0 0 1 9 
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*ntf»fc«iRttfcv>. wmtuT, m^J-vy, vzuu 

tr>n- u ^ 

W>^-ibT, #U#-#*-K #'J7i"JWK ^UpWUT^U 

nTCfcO, jftUtt2nm~5 0 0 nmT?»t), $^l«K«5nm~2 
0 0 nmt$?i. 
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w u > % b < ©it # u ? v > % b < n 

10 #iiPS6 3- 7 0 2 5 7^£^ pj63-1 7 58 8 0^ 

^ W2 -1 3 5 3 5 9^ ^2-1 3 5 3 6 1^ PI 2 - 2 0 9 
9 8 8 ^#8, IWf 3 - 3 7 9 9 2^£^ R3-15218 4^#£iB«£n 

i«0^S#cD^M^^ #u^yu>*>^ *u*/**u> 

-If^x-U^) -5- (4-t-^JV7x^V) -1, 3, 
25 Tt)J:V>o 
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*rfrx.?wh>m<o*h>xim* mtx^M wm^M x&smlw 

*U->fWMi& 7l/^VWJS> t7-fe-;bff«a -f >*~?xvb7 r U>b 
!✓» *>l.-Xtt*©WIHfc *U (2- 5-5 1 xxl/>t*xl/» <bb<l«© 

nre&D, ^<B2nm-5 0 0nmTf*D, 2 £b< « 5 nm~ 2 
0 0 nmT££o 
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tt»«©*r»fcbTtt, i»«tt©*JRBifcfli««t* *mwo&mwmmm 

V^ns. M^f «flsM», HMb*X* *J;tftn6© 

S'f >5>tf A • XX • sf^lM H ( I TO) , -T >5>#A • B» ■ * 

5 , & •Hawses ft* ito, <t>w& • m$& • mfcx 

flIAfcfl 0 nm^e> 1 0 MmT&O, $ftb<}i2 0nm~l/im 
15 tWfiWJW^SasWHf 2 nmKT©iSRWTfe«fcV». • 

a, ^U'J^a, ^^>#a, #;w>#a, xhn>m, A'U^A, 

i=-^A> X#>>?tfA, A^v^A, -TyhUtfA, 'f>^ -fell 

20 #A, iJ-TU^A, Otf^A, 5=-;Hf^Av -f AiftHO^R. * 

J;t#E-ftS©5"5 2^EU:©'&^ *5Vitt*n505 , 6 1 ^JsLhfc, ^> 
#1> ^>#>> 9^>\ n/t;i/K n-/^r;K ^>^x^>, »©3-&i 

25 ^y^A-7Jl/5-^A^ A U^7A-7;i^~#A 

£r<& % U^A-V^v^A^^ U^A— r>^A-&^ *;i->^a- 
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§^ ^10nm^e.lOMml?^D, jf$l<}i2 0nra~Umt^D 
> S5l:j?Sb<tt5 0nm^5 0 0 nmT?*5. 

io M«a®^bT«, m^it^m. &mwt4tm, &m7v4tm. &m*y 
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^Ifli 3>tfn.-^ ***** *#W& 9 sa> 

o 

n e> cranes t> ©^ ^. 

fitT, W-5X-'>a>^OTh^57>f- (GPC) l:<kt)#UXf 

<ty?-A- 1 ©-£•*&> 

3 - AM^^^+^T^t H 1 . 7 9gtSfh7tH077> (JK 




• 
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^#ufe^> msumx^x. msMhi- 5g*»&. ^nn*^*s 

1 H — NMR (2 0 0MHz, CDC1 3 ) 

6 8. 2 4 (2H, brs) , 8. 14 (2H, d) > 7. 93 (2H, s) , 
7. 7 1 (2H, d) , 7. 5 2 (12H, m) , 4. 3 7 (4H, q) , 1. 
4 5 (6H, t) 



(2- C/n^a^W ifU^>©^) 

2-7x^H'J^>3 g (19. 3mmol) M4 0mg (0. 7 
15 16mmol) fejg^UJW^fc. 0TCfc?Mllb*#bfc*»&**4. Og (2 
5mmo 1) «^lCfli*bfc*«&WTU 9 O^STJW^Tl 0»W«*b 
fee R*3»T«!l©R«fi^«** ^DD^VA»^Ht, 5%^W. 

20 ; E7x-JV) fcfU^>&#&. 

JRgtel. 6g (6. 8 3mmol) T> JR#«3 5. L 
C-MSIIckOM + K2 3 4. 0*r&ofc. 




Et 



10 
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(hUX (2- C/D^x-JW fcfUS?» -f U5»7A (III) 

h'JX7tf;i/7tht" h"T Uv^A (III) ££#:5 0mg (0. 10 
21mmol) t2-^Dt7x^Hf'J^>9 5. 6mg (0. 40 8 4mm 
5 o 1) ^.ktf^Un— ;W2 0m 1 £5 0m 1 ©rf-X^X^C&Ab 1 O^fKS 

z.(Dfcj&mz i&smm*mmi oomi tap*., 3 owm&isit. 

a»«T»*5hU^ (2- O/D^x^W t£U5?» -f US>#A ( 
III) 10. 12ms (0. 0113mmol)» 1 

15 (HX (2- (7x^V) t!U^» (2- (^n^7i^) t?Uv*» 

-rus^A (in) <d^) 

^ijXTW;VT-feh^— h-fUv^A (III) »#0. 64 2 g (1. 
Slmmol) £2- (^□ ; E7x^) tfU^>0. 41g (1. 7 5mmo 
1) L2- (7ai~)]/) tTU^VO. 54g (3. 5mmol) *WJ3- 
20 ^5 Om 1 *1 0 0m 1 ©tX75^3fc«^l/l OWIBWIUfc. 
Cli£tt7KItl 0 0ml fcJO*., 3 0»IBa»bfc- 

25 #:^5j^UTlalJRb7bo 

t'X (2- (7x^) t!U5?» ^ (2- (^D^^i-JW tf'J 
v>» -TUS^A (III) jW^^fc^SS'&WO. 13g (0. 17 7mmo 
imm) Sr#7Cc JR*«:, *913. 5*T?fcofc. FD-MS^D, 3EJ&#<£M 
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+ te, 7 3 3*T?&o&. Z.(DU^mt.U. HJX (2- (^D^^x-jW tfU 
v>» -fU3?#A (III) AN* OHM) , (2- (7x^;W tfU^» 
f X (2- (^Dt7xr.JV) t!U^» -PJv^A (III) m (£f#3) , 
tfX (2- (7x^Jl/) tf'J^» ^ (2- (^n^7i^) tfU> ? » -f 
U^A (III) UN* («N*2> > HJX (2- C7x~;l/) tfU^» -f US? 

t>a (no vm (##i) ©«-&*n?<&s. FD-Mst«kt), Jtn^enoft 



tf#:<£>FD-MS 



tf-^it m^jt (%) #t# 



12. 2 
3 3.7 
3 9. 2 
14.9 



##1 3 1 

^#2 8 6 

3 10 0 

££#:4 3 8 



10 <#'JY-A©^> 

9, 9-^^^;i/-2, 7 -^P^E^Jl/^-l^O. 40g (0. 73 
mmol) ^Z^-A-l 0. 044g (0. 0 6 5mmol) £^7*7- 
A-2 0. 012g (0. 016mmol) £2, 2' -IftfU^O. 30 

g (i. 9mmoi) *Rj&®fflzit& t /vrc&. Etm&fa&^mfi^m&vtc 

^> (ltt7K»«P 2 0ml&iJP^^ o ^fiMSC (1, 5— > 

^p;t#^X>) (0) £0. 54g(l. 9mmo 1 ) JlDA> 6 0 
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mm^^Vtc^ 2 5%T> : E~T#.l 0ml/^^/-^l 2 0ml/-ft 
mL^iP^TlPt^ffi^U 7KBO^bT«)it4%T>^T7K3 OmL 

mmm^r^zym^^vrco mmm^^/-)vi 5 omLic 

ffil£fT^ ®iKLfrWVX>«£*^/-;Vl 5 0 mL t^TUT 1 R#Fh1}S$£ 
U *ffmbfeM^53ibT2B#KMffi^^-&fco #e>tife^s^#^a*« 

0. 14gt2&ofc. 

12. 8g, ^t;^^]/>50ml^raop-7^xnfctfcji^o ?Jc*&K:,£ 9 &£PU h 
U ^;i/^n^^>x;V*>m^7KtJ24.7g<D^t:^^l/>30ffll^^7K^T, 

3 _ h ij 7 ;v^-n^^;i/x;v^x;i/^^>if y^t^m^^o.Aamtt. 
(i-^n^E-3- (2-^x— ;v) ^>f>©-&^) 

^>-t?>^tf^tl9. 9g, [1, 2-fcf* (^7x^l/7t77^) X* 
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>]A°^>^A (H) ^DU K0.72g£tt&^ 7X^{C<fcD^bfeo ^SCck 
DHlbfc2-fX-^7^^'>Ayo$ H (37.5mmol) ©yl^JH^f^ 
45ml^^K?&T, moSmiTFU 6 BtF H 1RJS£i*fco MT^^i/'J^y 

;>U#-ir>#7A (IPlii : P a*1^>/ h;H>= 4 0 / 1 ) TiffiJU 

(n-3- (2— ^xx;v) 7xz;v*M n ;-;KD^) 

>"j7A (0) 0.08g, ^-hUC7Atert-^h^^F0.86g, WVX>5mK h'J ( 
tert-^;W 7*^7>f >0.06g&tta^ 10 0tC#fiLfc„ lOOtt 
9PSIWRjS*1*:fc.. HJX (^>^'Jr>Tth» SM^WA (0) 
0.04g, h-i / 7tX7>f >0.03g£jitDU 10 0t"Cll:8ll 

MiE^S-ELvw. -J , .. VXtC b;VX>l 00ml SIP*.,' -f ^->Xtft*30ml.*Tf 2 IUT$g 

•eiit, n-3- (2-^xx;u) 7x— ;w*;wty— ;w.6ig£#fc, 

LC/MS :APCIS [M + H]+=3 2 6 

r;i/n*>^fflmT, n-3- (2-?i-;W 7xn;w*;wt!/— jv ( 

2.5mmoU 0.81g) , S>X3\>l/X— "tJU (5ml) ^m^DUy fcttSA/utffo * 
#;—)[,/%CCtftmv, n--79-)VVtt& (1.6M^*>»«) (2.3ml) £ 

(2.5mmoK 0.24g) ©>?X^;i/X— (0.5ml) M^I5 5^TlTb&, 
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= 6/1) TfftStU EB&^B 0.16g&#&. 
1 H — NMR (3 00MHz, CDC1 3 ) 

6 8. 5 8 (1H, d) , 8. 16 (2H, d) > 7. 89 < 1 H, brs) , 
7. 76 (1H, d) , 7. 70-7. 14 (13H, m) 



.JilETf^rtbfcBtt^B 57.3mg> <f U A (ffl) b^- 
h 17.4mg, ^U-kP-;i/ 10ml <SH±&^, 7;^>fltfc. 200 < C£T1R# 

FD/MS : 1 3 9 7 [M + ] 





3 Complex B 
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(N — X5\M/— 3 -ZfVttJWVS— )V) 

7KDMF nOml^l^tfc, Z.(Dmm^0°C\Z^m^^ 4. 6 0 
N-^O^X^^W^ H&5ia^*!lb3I^IBn?tfc&^. ^fi^SU 2 

-\^» 5. 6 8 gCN-X^JH 3 -^P^jW\V-J^# 

iH-NMR (3 0 0MHz, CDC1 3 ) 
58. 17 (1H, brs) , 8. 01 (1H, dd) , 7. 50 (1H, dd 
) , 7. 46 (1H, d)> 7. 35 (1H, d) , 7. 24-^. :./?-,(2H 
, m)> 4. 26 (2H> q) , 1. 39 (3H, t) 

MS (APC I, p s i t i v e) 
m/z : 2 7 4, 2 7 6 [M + H] + 

(N _ x ^;v_3- (3 - hU 7MD^^>xMx;m->7xx;v) 

?U=E%)VnV—)V 1. 0 0g£3. 2ml©Jltt*X-T-;i/fc»»$1i-^. - 
®^-7 8t:t^U2. 4ml©n-^V , Jf7A (2. 6 4M^t 

RtfWttSlMbU^AO. 28g, 3 - h U 7jPtD>^>X^^a : E 

^>i£>0. 8 2g, ^OO [1, 3-k*X (^7x-MX7^) 

>] A^v^A (I) 0. 0 9 g«^lW-TJV2mll:H$t, 0 
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tH^l/mC«Ttfc. 7WIM»l/fc«* 2 0ml©***Tb5MKb 
feo 7 J<^^4 0ml<Dh;i/X>T2|H»tBb, jjcfflfc^b**, H»«t*T?«E 
#bfc**»bfc"^ 1. 6igoa»«. 5/U*W*9Ad^D 
•^^^-fcTlM! CftHIMK ^1t>:ftX^=2 5 : 1) b&fc 
0. 3 3gON-XfJV-3- (3-^Dt7x^) 

X H — NMR (CDC 1 3 , 3 0 0MHz) 
68. 28 (1H, brs) , 8. 17 (1H, dd) , 7. 86 (1H, br 
s) , 7. 68-7. 61 (2H, m) , 7. 52-7. 16 (6H, m) , 4 
. 3 9 (2H, q) . 1. 4 5 (3H, t) 
MS (APC I . p s i t i v e) 

m/z : 3 5 0, 3 5 2 [M + H] + 

(ffi&^C©^) 

3-^ D cE7xx;i/) #;WtV— )V0. 30g£0. 9ml0^XfJH- 
^;HC*»S*-7 8*CKl?fraiU/t. :©«i:n-WJ^^ (2. 64 
M^*>*«0 0. 4ml«rFbfc* -lOICi-eMHIWIW^ 

0. 9ml ©fl^7X> ? X^;i/X--^;l/fc^$Wc^^Tbfco »*fcl*»* 
•CIH1U1 2WrlSHi#bfc«* *5mlJP^T^bfc. zM9£ 5m 1 © WVX 

>Tr3HttfflU #«ffi*^t»*«itufcte:^ o. 3 9got4*»*#ft 

o 

MS (APC K p s i t i v e) 
m/z : 3 4 9 [M+H] + 
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Et 



N 




(.m&c<D&j&) 



<»3tel«©ai€> 

gt (JOBIN YVON/SPEXltl FL3-221 TAU 




Complex C 
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(nm) 




4 5 0 


1. 9 7 


4 7 6 


1. 7 8 


5 2 3 


1. 6 7 
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10 , 7'J-;P7^yi, 7'J-J^>'JM> 7>J-il/7MM, 7'J-)k7>3 

70-^7^^, 7U-;i/7JW75;i, , . -> 





20 
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■^natofcfc, ADy>if, 7)V*)v&* r;P3^->s, t;u^;i/^^s, 

TU-;VT^/S> 7U-^>UM, T^)-)VT)V^r)Vm, 7V-)V7 

)vn*rz/m, 7'j-jv7j^fti, 7U-ji/7M;i'7s;s, 7U-;v7 
5 ;i/^;^>u;vs, r^;us, 7^^'>l, i's/i, 75H1, tu-;kt 

io 2. Tt3^ (3) T^$n, 3a3S®@^^e>o^^wr^Ji^s#m 



1 teU RT©S (4) £fcte5£ (5) T^^tl^iB^^-To L 2 fcJu 

T£S2GH\ An-^>Jg?Sfc«7jc^M^^t-o lte 1 ~ 3 ©Sc^T,, m 
te> 0~3<3DS^^To 1^2^±©J©^ L 1 ^-t^oTt) 



ArMt ^mic^ mmic^ mnmTi$&tf/&x.te 
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te, l~3©»*j**r. A, R 1 ~R 3 , a*«ktf btt*n*n±IB (1) * 



ArMi MMC^, K**^ tfBMtfF* IfS^i^/Sfctt 
tt, 1 - 3 ©ffiftft^f. D, R 4 , R 5 > c43<fctfdtt, *n*tLhB (2) 

4. L 1 ^±IBxC (5) •tfS^nSfi^fcO, ^OD«l©2i© 
7. Ar 1 £fcteAr 2 ^TIB^ (6) &.tc\t (7) t^nsiffi2l® 
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x^n^s^ t;^;v^^ 7W7^/s, 7;^;p^u;p», t 
u-;i* 7U-M=ir^ tu-;^^-s, TU-;vr^ys, 7U-^> 
u;i^ 7U-Ji'7Wl> tu-;vt;v3^^s, tu-;vt;v+;^^ 

~>T/*, lffOtiil, Sfe«±IB^ (i).fet<t^ (2) TS^n^s 
R6^ R i3 (D 5^/! > ^< < j : feio«JtfB^; (D , SfcttS: (2) 



15 7U-^757S, tu-;^>u;v*. 7U-;i/7Mm tu-jw 

7»->'Jjh, r=y)vm> rzsfrtt^. -f^/*, 75 hi, tu-;p 

5£ (1) feb<J« (2) T^n^>S^t-o R 14 ~R 19 ©51S'>&<£% 
20 lOte-hfBiS (1) , ^tclt^, (2) ^^tl^Sffe^. ) 

^ <h &<&mt?z>mj&m 2-7 



10 




,14 



,15 
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1 1. Tf2!£ (8) > (9) (1 0) ^£ns»&jSbl£tt£WU 



L 3 te, T8B:i£ (1 2) (1 3) T^^n^SH^^To L 4 3 

£ J^-a-f 3 ffiffc^ Any * fc fcfoK*®^ . e \Z 1 - * ' ; ■ 

-To f tt, 0~3©fi&&3**r. L 5 WU SSfeJCR 1 ?. m^M^, Mil?> fiftft 

l-5©a»T?»S. ) 



(r^t, Ar 4 fciu SSStJiC^ tt*Hf?, fft*®^, 8it^M-?^J:r^/*fc« 





(12) 
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WO 03/084973 



5 Ar 5 fck ^mJfB\ KSfciSC^ ifcafclim gfjglSC^&.fctf/SfcfcJ: 

pfcJU 1 ~ 3 ©figc^t". D, R 4 , R 5 , c$S<J;r*dfcJu ^n^ft-h 
IB (2) 5£*©fc©£P3C ) 



7 -tn-enaastK:, asinc^ kjwsff, k*®^ wssts^.t^/sfc 
15 tto~3©s*s^-r. g**2«±©»^ it^^^L 3 urn— tJboT^ 

T*>«fcV>. g + httl~4©IM5. ) 





6 
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10 
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WO 03/084973 



8 



(ZCT\ UK L 3 , L 4 , e££Z$f te±fB (8) i£*(D%<DhmV~e$>Z>o 

i 2. ^^^ctib^: (id T^$*i£«je£#u -sris^^^^ 



10 (££!?> U\ L 3 , L 4 > e&^tXf U±m (8) 5£*<Dt>£>£|S|Co L 9 

, gmjK^ mistier astic^ mn^^^x^rc\tmm^<D iowt 
m 2 i^-r^ss^T^D, ^i^©^^^j;D^ s^^^w^-a- 

15 ^?gi«sij©i^Mu^±^±iB^ (i) (2) x'^n^imom^ 
1 4. ^»^^«^ : ?-e^^^i:^#^:i'r§«^i o~i 3 ttamo 
i 5. tie— jra (14) T?^tsnzmMVMtiL&<$t$z2i&(&WLti'r2>mj& 

20 1 4 ^IBmcDlft^^^o 



9 
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-Ar 6 4cR 20 =CR 21 4- 

x ' n (14) 

5 T/^^-To Ar 6 ±©«m^ R 2 0 43cfc££R 2 1 tf)?^ il>^<«h s fe>l^ 
te±fB5£ (1) (2) T^£n&S£^To nttOtfcKlTSS. ) 

i6. 3 mmmm^m^ s ©^^^-r^M^^^^iH^o^^ <t^i 
10-15 \ztm.(Dm^i^m B 

10 17. 3m^^^^^<D^^T^Mit#:^©@B& : ?(D^< 1 



(is) (16) -es$n§ i«2g(oiat?.T^ui:^# 
i c -..-^Tsswag i o ~ i 6 izmmoy&ft^fc&wo* 



T)in*ism. r)v^r)v^m, tjwts/i, 7)v*)W))v&. 
20 xu-Ji'g, 7U-;u^>-Sx j'j-;^^ ru-^T^/ak tu-jv 

->U;i/g, 7V-)V7)V3r)Vm. T'J-^jVn^rv'S, 7'J-;i/7;V^ft 
, i/771, *^«Hffi©1t^S^-ro R 22 ~R 29 ©5'fe^< < h ! bl^ 




,23 
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,30 



,31 



.32 



(16) 



R 



,33 



7U-^75/S, 7U-^>u;n> 7U-^7;WS> 7U-;v 

t;w3^vS, 7U-;i/7;^ms, 7U-;i/7;vws/s, 7U-;i/ 

10-18 ^IBmcOlS^'fb'&^Io 
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